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U.S. Institute of Medicine (IOM) Prenatal Weight Gain Goals

Prepregnant Total Rates of Gain in 2™ and 3™ Total Twins Weight Gain
Weight Singleton Trimesters for Singletons* (Provisional
Category Weight Mean/week (Range) guidelines)

Gain
Underweight 28-40 1b 11b1(1-1.3) Insufficient information
BMI < 18.5 [12.5-18 [0.51 kg (0.44-0.58)] available for
kgl guideline

Normal 25-351b 11b (0.8-1) 37-54 1b

weight [11.5-16 [0.42 kg (0.35-0.50)] [17-25 kgl
BMI 18.5-24.9 kgl
Overweight 15-251b 0.6 1b (0.5-0.7) 31-50 Ib
BMI 25.0-29.9 [7-11.5 kgl [0.28 kg (0.23-0.33)] [14-23 kgl
Obese 11-201b 0.5 1b (0.4-0.6) 25-42 b
BMI = 30.0 [5-9 kgl [0.22 kg (0.17-0.27)] [11-19 kg]

“Calculations assume a first trimester gain for singleton pregnancy of 1 to 3 kg (2.2 to 6.6 Ib) for women who arbs underweight, normal weight, or
overweight and 0.5 to 2 kg (1.1 to 4.4 Ib) for those who are in the obese category.

Adapted from Rasmussen KM et al: Recommendations for weight gain during pregnancy in the context of the obesity epidemic, Obstef Gynecol
116:1191, 2010; Rasmussen KM, Yaktine AL: Weight gain during pregnancy: reexamining the guidelines, Washington, DG, 2009, IOM, NRC.
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U.S. Institute of Medicine (IOM) Prenatal Weight Gain Goals

Prepregnant Total Rates of Gain in 2™ and 3™ Total Twins Weight Gain
Weight Singleton Trimesters for Singletons* (Provisional
Category Weight Mean/week (Range) guidelines)

Gain
Underweight 28-40 b 11b(1-1.3) Insufficient information
BMI < 18.5 [12.5-18 [0.51 kg (0.44-0.58)] available for
kqg] guideline

Normal 25-351b 11b (0.8-1) 37-54 1b

weight [11.5-16 [0.42 kg (0.35-0.50)] [17-25 kg]
BMI 18.5-24.9 kqg]
Overweight 15-251b 0.6 1b (0.5-0.7) 31-50 1b
BMI 25.0-29.9 [7-11.5 kgl [0.28 kg (0.23-0.33)] [14-23 kg]
Obese 11-201b 0.5 1b (0.4-0.6) 25-421b
BMI = 30.0 [5-9 kgl [0.22 kg (0.17-0.27)] [11-19 kg]

“Calculations assume a first trimester gain for singleton pregnancy of 1 to 3 kg (2.2 to 6.6 |b) for women who arbs underweight, normal weight, or
ovenweight and 0.5 to 2 kg (1.1 to 4.4 Ib) for those who are in the obese category.

Adapted from Rasmussen KM et al: Recommendations for weight gain during pregnancy in the context of the obesity epidemic, Obstef Gynecol
116:1191, 2010; Rasmussen KM, Yaktine AL: Weight gain during pregnancy: reexamining the guidelines, Washington, DG, 2009, IOM, NRC.
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TABLE 60.1

3,13 (Vb Slgilie e jo) 1 j9 SILS (Gl 42 <L plas -1

e (2

Energy Expenditure

a5 (o

a5 ()

Contribution of Different Organs and Tissues to

Weight Metabolic Rate
Organ or Tissue kg ‘ (% of Total) kcal/kg/d (% of Total)
Kidneys 0.3 (0.5 440 (8]
Brain 1.4 [2.0] 240 (20])
Liver 1.8 (2.6) 200 (21)
Heart 0.3 (0.5) 440 (9)
Muscle 28.0 (40.0) 13 (22)
Adipose tissue 15.0 (21.4) 4 (4)
Other [e.g., skin, gut, bone) 23.2 (33.0 12 [16)
Total 70.0 (100) — (100)

Data from Matthews DE. Proteins and amino acids. In: Shils ME. Olson JA, Shike M et al, eds. Modern Nutrition in Health and Disease. 9th ed. Burlington: Jones & Bartlett Learning, LLC, 1999:11-48.
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TABLE 2.4 | Human Facilitated-Diffusion Glucose Transporter

Family (GLUT1-5)

Type ‘ Amino Acids (N) ‘ Chromosome Location ‘ K_ (MMOL/L) for Hexose Uptake® | Major Expression Sites

GLUT (red cell) 492 1 1-2 (red cells) Placenta, brain, kidney,
colon

GLUT 2 [liver) 524 3 15-20 (hepatocytes) Liver, B-cell, kidney,
small intestine

GLUT 3 (brain) 496 12 10 (Xenopus oocytes) Brain, testis

GLUT 4 [muscle/fat] 509 17 5 [adipacytes) Skeletal and heart
muscle, brown and
white fat

GLUT 5 [small intestine) 501 1 6-11* Small intestine, sperm

K. Michaelis-Menten constant; N, nitrogen.

*The approximate K_values refer to the uptake of glucose [fructose in the case of GLUT 5) in the designated tissue or cells in parentheses and are shown to give an approximate index of the affinity of the
transporter for glucose.

*(fructose) (Xenopus oocytes).

Tl (413y0 (5)9)b 912> 3o (Gl drogs 9j> Suolas -PF

w2 oS G @le (@ PV GounlS e b @ (I
Slow> &le jl ool edly)s (5 ELdl pu S5 o2 o 2wl (2

G 02 (gl § 225 (4 @ilio Bpan) il ewalS ailed b psj) S0 gudy af) LS Jolds e (5)9k 392 Sl IS Sloaross
Oaolizgslge diljg) bpao LS & 5l o1 Célyyd (ilga> &L 5 (pai39) yiaS Bao (ol )2 (W3l LWL o (MUFA) Elunlya
5531 659/ €538 (69 45 Caumnsd oSuino Lol cawl olpad> ©yaul DNA a5 sl b @515 (53.04iS) B <l d3ljg) Jrwgin cadled Sy ¢yiadld o
Eognibs Lol A 518 1,50 cusi ) re &lo (syiolyly Llgzg)lo dS duny 05 yh5 4y .Cawl olpad> baiiw yhas inli8l b jolo (5 3udisS)Baw Trad b Cauwl

L5103y (4L 1y Mg3 el aulds (Slgas wisllhae g saib ()liS S uan (4j (3 53 (5y9,)LL

TS50 Jiilio (i 42 pugw 9 03,5 Bl (gyiuiun oljae 4 ) aoling pI3S Cad> -0
B12 (v U.uuLu(u:Jl

E oaoling (5 B2 (&

JUSL g 1| (g nys

sl yo et 33le ol 90 Lo phs 1395 50 (3T gm e CalhlE 4S5 3abots WSS o JRS0 (i Ay ey § 80,5 Bl 1) pyresling ool ey

a0 RDA (32 ful3dl oz ge 45 038 oo i 1) 5T 31,55 500+ VU ) il oy g (sTpiome




oz JolSS 5 (giedlgo H51 I Jod
39ua5 31 il hio a3l 380 JolSG ;3 i i Slgo
Eliblpe o)z gloswl
2l 9 (race pluw JolSS ple JUS! (Joloow BLI) pgjgiliun abio glibé 65J5b | 3 DHA saac  jgbay
Sacol Spgadl)T
JolSS (5350 uac phue 38 GSsbay | dopl iz g Gunlisw (5l Lk LIS g logg)98 (5)lisbe (glogyaiisy oeling
(A @l oo iid g aolSgund b )3 8jaga (gluiny (gloyisawilig)gh Algd o
o oo 5 03y W SElSaitul g yiOa duas dbuwly (cloayiT el
Wlo (S JolS5 ol oy e | 005 T THISIES OB T TS H’J_’&’Sf
e e | 9% S Sared) s aadn ) e pogaa) uac slpedins Dl 37
R0 Ay b doslig o s .
(Pling) JLbgdogl g (oBauS) Jl)saaicg)
JolSS (55> )8ige IS JolSS (IS Gliga | pd shagar uac JES] pujehliaw o)y bl (gilogalie ool
2loid Heusdil )b ahsl> d2gi ( suac (ol s chhse pus (wlgue
2 SleVbl jaim) Baigz )5 lgidd g (Rl | pgiam «aolsnd )3 85190 (puae (gloosi JIEDl bt (guwiliie oS
(J)l.\.l 3929 Ul.u.n:ll (JJLun = l_,nb u.ns.l)gs .(J.AL\S u.uil)ﬁ Jahas s i
" &9 panddoilio «iuauwlyig)el st o5ildm SloT culled (ool (JlE:sl
izl 3)Slac (fiSy= (Jyius . . ) o
dzxin 53 8398 LS 5 (9)98
Sl 3)Slac 0o 9 09y} Jius 59y jiee X
2l 3)Slac Ol 2SI ET ()il JolS3 A aolivg
mac dy) JolSs iy 3 S5 punlglio g

Seamss FGF-21 whyil 5l SuolaS -15

Fiogsels hals (o lie @dlyys » p56 b j9 piols (l
98 @iz gl (> ool Coulue inlisl (2
FGF-21:

2255 90 0N 09 LIBLS azge Blgise a0 RiyT @iyw (S SjeiS LaliE @) S Bpao jl Gug dac jgb 4y 90X L S )d
3980 G2 E@UJsko 3 j9IS i Ginlidl 9 3555959l LB 9 lgwdl @ Cuwlus il cazge 9d 3¢ )

Tl JSI b dg2lgo )3 iz Sledg)9s 2 ibiSlow il (gise o3lo plas -FY
s (> posikw (2 09 (@ 9 (Wl

Gloyply dJobs gl Szl e paizan - Cunl (5)906 (glodle gib50 ik Salglio (LS (el (sl BB jlie 3 a5 LT j1 1palgS

bl Hl yalgS Ll (il o Wduaadoduud yalgS Juiawl 03lo (yinas (palgS <315 plS SIS g NTD s b5 g 3ljgs jo dawgl §d (seline
(35391 03,5 Cubly3 (3lgS JaSo Jol anle ¥ 53 45 ihslo )3 0adsalgio ojli Sljg )3 leMbl (312 cacyus 3515 JSU s g2lg0 )3 cri (glR0i9)95
il (39)95 (g iandliasil 3pYL G20 1 BT 39seS o Ol 1 (gpSal> Eucl (oS b ()b Jao (lgan Cilalliao s 55 bl inldl

Sl SpalaS (5135 @unsillo (Mobilferrin) ¢ys)aluge JoSgo adaw ;3 839y bl 55 ¢yl JE! b wuld) -FA
6o (3 padlS (2 o3 3,565 gl dipalal (0 e ()




o .:l)él p.,.:.S Ué)é a5 ‘n,g.is Cpmsd 6]453? 43 1) ubi vyl 45wl giikio Yae soptlpaliy Ay oad éJ (5 ot U?Abs
S 0 1S pain (@uudS (59l) b (ol K JBlam (IEE sagg

Tl 03 (i (3L BT jl Gh0pd i iz 68 pulwly: (o) ° @S ke YY) T RDA jlaiie -FY

o (> Yo (g 0 (o lo (Wl
Gl po dblodw ekl glaili g (18E ol VAL Laa (2)3 eluly (gy 50 a5 e YY) o8l RDA jluds
shm (5olaBols ooty 30wl 0B edldicus ) o Lopl 3ol suds o (510,00 ilsl 50 o0 (g3luse sl
e e 835 (et syl VA GlileBelS gl oonl L icet Sl
Croling (w10 Cpnidg 5 «uig i (190598 0,5 las S (il T g0 50 ylogid clacniiay IS 4y payide
Sl gyole 133 (b3 4y 4 0al no Jdiio ol3g5 dy panidie (g510,l o590 50 .0yl Lidile JoSdge S0 9 C
S oS slagile clbrnsiay gL glp 1 e e cacde (ST zemd 45 Al gligS 4wl sl cdl;e

Badad 055,500 Vees 3505 20,89l F i OO (s 0038 5 9 58 g3l 4 peniles 9,579,500 Y8 0551 1yl

£o (5

(g plaues) LnglBgo (sly2 (glaaddi sloduogi IEY Joaz

ool 30y 0 e Fa S B LA LS, [olee 45 cociits ablosdl

SAS 0 Wyas Iy diljg) REE jl 3o)s diz (32 bl -FI

Yo (2 o (e v (a

Jloys sl 2 gl aBLSI (0T jg) 55 p)Sulao Sz L3> 4y L el Il ;-8

ois & BMI dy SRS e c0j0pS )15 pow adle dw U 395
Poso — Poee :,aub jg
806t b (o Y (Wl
0j9 &l @ gYBsks e & ’
) = 16715515 ¥¥ 0o 1y jg dbls] (Y () Yy (a
o% -
(LS PYos = Fooo 3l
- p)S Yoo pjorS
doys Yo U.wL [ERV-2 N . o . « a 1A
gl o5 eSO O | T2l (0 ()B9LS iz dilig) (GGpl j2925 Oljae Bl 1)L 9lBgs LS )0 -FY
- ;‘M L ’ £25 T :jg 48l - YFoo Iy Yooo (ui]l
e 25100 gl
5 o oS ¥Yoo 5 PFoo (&
b elolis @ Gigid 5 Voo 52k (jo 5
. v G Yy
sy oS aylad 5 PYO 1559 aslsl Nasd - ” (e
p,g Voo 1@'-‘,‘,’ Fooo L) \’“ooo (_\
5 WA ij9eS
pao @ (Gigdd £S5 107 2k s e
plle sloyz 05 1€ 1yjg &L ’
£ W gl dgl yaiis yhas Gliao (yiaS b (i o » 05936 ) RBC wYgs jl (ble ax-Fr

Tl 8lyatd (umac gl




Foo () Y’oo (a Yoo (u \oo (g_q_”

mcg/day yslie 3505 jlo yiduy (g)lade @ Gl ob; 9 35)ls WV wdly)d Linhdl 4 jlo (gL o jd L) e
29k 400 mcg/day palie g 83,5 wi.'i G Yoo b 53 ) Al Salgd (gl dibdmogs (39> 2ok «dawhSJgd 800
S e (aels aiie 8-12 b 1) cawlio ig>

il pundygaly 3lg0 53 YogaS e cuwlio 1705 Hhiay YVgdg; Sl Juie-S 09

«auanl olyats NTD jhas 3505 b (400 ng/ml) 906 nmol/l yljae 43 RBC 5Ygd cubilé

39290 ©V9d yljao Caunsd 350 NTD s> yidlS g RBC wYgd yljae 33y Vb 0 Saiiiwn Vg8 (gojlaildy (o2uub wYgd
b ol id (gdilowo YL awlS Ky 50 39250 VeI liae byl (didy laid 93 5l yidda) pld 2 Ldwl (lud 6-12 50

bl g0 wYgd

Tej2 43 bl 5o ol 03 LI 1) 3)lge (solas -FF
BDNF (> POMC (g OB9igyme (o AgRP (I

939 (50 plil lgiil 52 390 yaumo EIAS Gyb j1 Slo LB )3 ilbbgay) (59l punslSo-FO
oS iy lee (5 aSgubilexl (2 POMC/CART (v o (l

50 ol (99> 42 Sailglial §2)5 b JUio gl 12l LIS o2 1632)9 SIS 3255 | o 13E sl ¥

A3 oS sl GaliEl (rj9 GRS 1 a5 o baan 3515 g0 B (3 o9 b o s § Caslgidl o330t SS90 1o S &
el (1392 43 Jao Ginlidl 9 (1L ) 4 b (gl gl

g0 A5 158 By jl 323 PPY (ialidl (§la phlas 53 - 3abise oinlidl pajy 22 b ohatd o 2uidys 9 39d10 (39 9 il LS oo PPY .0
©J9 GBI 53 33l03)S Lusl 22 o5 (hles ;3 12 1 pug OF LRI -Adl Jad 33 (gl 53 (g olewa] GBI )3 Cawl (ySan yal 2l &5
sl PPY auuis i oyl 51 opadg dogiianS] (99090 315 (i e i¥gb

i 53 ()3 Canl JgpualS Jigsblyl ¥ 9 580 53 34alaibT Wyl 390 93 A0S (0 Sl j93 a1 diaaly (59Tlgiidl 3l Ia59inbISSN 1
sl Bl gl (gl ey (s3Thyial Sy biligasy (sl aavgs Wio o]

950 1) 152 <3 (912 B aalise Gialjdl 32lika 03,95 b oyt 9 3950 355 (2 plBd b calie g (12 <8 53 gl 1k a4y puid Y
@bl j1 1y Wby ¢y -39i0 50 (Sl tan 0B/0b aiblising= (loy) Sh1S (sIo90 15 (i) 39:05 Jlio (gl (rlplis suwlgiadl 033iS)lgo 9y 51
JolSS gyl Bpan (ildly (Glyuumo p rage Sl i) el S0 puSRic |) 3 (GG oSS Cmdy duwga 9 Juyl o 4 (2
303 IS | il Dlgi a5 il 4 aaglio Juloas g ncaaslly Gl 3531 53 (i) 4251 315 aasl 35Skac 9 Jioalg usy0sls sl

TADL (50 Wi 850 4y Jaled LI 13& widlyyd g 459 LI (59) y SaolaS ,5L-FF

0059 (@ J; (I
ojlyie 3 (5 Qsymia (z




Jyemo Goilz yo)lee 38l 89 sl 356 3,90 ©j9 JiolS (5ol
E9do 33> Ly Sl g Jlgaol 55 0dme 350 3
P P i 9 oYlwSy gl Xenical _— "
28 iyl (S 2 ] I (630 3)lgo 4z . . . > Xenica :¢s)g.043) <ilimg gl
VS s 66 slse ez o 03,95 claiz iz les | 121 5% olSasS ’ (it
L o oYl (sl ks -Alli
398 Bpan (p)ga0glS b 1l
(5dint (E£5g5 (Sms wlws] douS e ) B .
o Ef; e JII me 0 osginge slmexinS (sgy 2 A lac!
loerible b ol g 9 S gled | Lo g 25 (gl (5395 a3 SaS
5 (SSRIS) pyigig iz jly liasl | 7 SR OTEEII ST 05 S oY) Loreaserin
e (MADI) jlasss] paclgine (slmesiss lge oS 2 o
-394 /
Ol daSpe b g Cusd g gjgw pjgew 9 lguidl aolS) oaepi o gl 93 5l asS)S
(a5t - ‘ . Lol o . 5 | ig Le3 | vaolS
(a3 thmy,H wosas «) : Jﬂ Bij N :JBJ 2 (U-\)l’f .u:l “ LJ-‘MIU-“-“’ ) Phentermine-topiramate
o s Sk o ] . o i3 alos il 5 1
y S o b HBA | a3 885 ol ot i 250 M| s Qoymin
05 431> (g0l 3aB o5 S L gL ), | L) Lgd LIis oje 4y Jalad aslS 5 138 ) od
39 Bpao (A cans (gauligs Gulusl (5395 yiaS
S50 gl o aS o 53 olusadd dlgo (iul8l Lol 8335 lgo (glang)ls ;533
3)3p0 ;d.’:uf),m wolgs 5o sl ylmy K m,f Lads aSiol olws! Cazgo ...‘..'))L'\jL,o ol
o] woiluac g whksl s A5 (60 pulws] Lads &5 ol b A OULuS)}__v 0.:.0)30.9
Cuwga g dle.w] ERE-FY L,J:’l)U ‘ngl)iu.g 12 1) oligS wio (clyp o3liiwl i FDA aogi wat@j.g
Gl 0235 300 |y (aie Oilyie (g9

T 2l (50 pidid Db ()9S A Caunsd HId)h @S 5 SwolaS @) LS -FY
pajie (& C oaeling (el
A aolig (5 ol (2

Tl ()5 0yd iz (yuiigyy duogl ljae (iigy: 2 ©)3a29:)S €5 (Sl 025y Ongoing 516 ,5-FA

Fo (> ¥ (2 Yo (o 10 (wall
T390 (50 Szl paulS (s JoSao jl 0,5 diz (Vb Bpao b Calcium-alkali pgyiw -F4
# (s F(z ¥ (e v (wal

IS (35 s 3)Wao STy 35 Aaol Ju)ST JaSkis 53 dinoldamwl plaS -Oo

o2kl (5 o099l (2 odop (@ OeUolS ()l

(bl)fb.‘ﬁlw az,3 o 5l uﬁn,p) Wb (goles tas jgiSgyd 9)5913 ko s3dS (gloaid g O.gj‘l)L‘g.wi Aol Jawwl (pay STy dseais » J.yid.g)s'l' R A

B0 &) 2l Cugb) bl 5 9

0340 9399,53bo by 635Lisg> (GIAE 53 CanSyi (pal &S Lo 3 dguli 0 63Like 8340 J3)S b 634bdiSy 032y (SWDIAE 53 Aaol J3)ST baww 92,30l
gy ilouwo GUE (uanm ©3)53 i (Faojiasw Cawl 3D Sl 83230l b didy (GWIAE I gyl 5O 3anl J2)ST 33,505 JuSis
it B1s sazvio YL (1€ @a5) 55 ) Sy g3l 2ok £52,5VL SS9 (b yaicuald 9 s 9 ()l 04D 6908

Coe

092

alo dw )3 9 315 3929 (6)19)L Hhed ywhw 53 L HIBSI pl Cawl 5L 3590 i b i j| Coles (gl (5)19,L 119 S (BLSI iy

w




83uidogi jlowe 1dlio (YL A (4uiSeys (YL Hlade Ldly)d . JUe (gl b (g)l0,b ¥ diaw 55 V/oYgr/kg/day ¢ 11 aias 5 1/Ygr/kg/day (yi5g,s

O 36 g (g5l 39105 . Adbly dibld (3 )3 |y (i B Ay Jio (8)loc Lilgiiz0 wawl (pailinys 5l (YIS 3u0)3 VO U Vo by ylyy a5 '((AMDR)

ol (52359,3 39205 b dunliio )5 (gpipen Jole (5)19)b auisys

Teamwl (3£ 03lo EIAS 53 CpaauasyS 633S)lg0 Ja39590gg] -0

Ero 25 (5 2 (2 bgw (= Log) (al
Mlize GRS (it U alled oyl Lol el a5 0105100 0 of popiei 03w 5O (5uiigy «323959ag9]

Lot b

3 SIS 12 Pl Cudled Giyb ) AuhE ol o S T auiluw AlgToe il (S joSulS . Sigd o0
SV plie (g9l Algiize lad Lugl (ibeg (cladigs 4z )S) .amase &) 03ne Jwl b ol j3 b 132 (g9l
HCN 3495 9 Sitiuts 5 sl yaslito (591> Lo Lug) ()l (gladigS c3iidly liplow (so3ajoSalS STk agilly
eSiskee .0 cylud] (gl Sailaw S35 oS j9o &S Lanil ) zand (45 39) Lyl 05 1oo 43 o )Siolaa 1o 3930 Lgil
09 Najls laka ol & A5 Bpas Milaw gSle 1O b e)SakS Yo 3,8 Ky azul 3 09 59 2
Casngaus ) (il luc] (g lass 3130 9 el 3y Bpas ) ok iz 393 Ao Lad Lug) 6,5 Fha JBlas
ol 63850 (1S (6ol a3l Lad Lol WSpao il Adlue b

T35 (o 90 gy IS b 1S iy 9 gl Giuldl 53y s b 50 -OF

S (5 9w (z S Wi (o 9> T (all
- 1I - . lj

o ol il )..pi.'i pamipg)g) @

$Pp

- il oxiols ORYig
& o 13 3350 13 by il @ xin 93 W gy pb g0 )3 | o s _
33500 3¢ cdlyy JuolS 4 oo Uy g | T p o 3l | jgiawy Fgi (ol O %

@ y2i0 VN )5 &S (JI> )5 lgiinl (yudlS @ yxio LHA g JSib (wgd (glodiond )3
33500 gl il | sl P pain
0ebgd

Sy & y2io D5y ,lg L] 4i00lS @) yain D2 g D1 (5losygiasy p 03la el i3l ol
D550 13 €Ly g (g1 juumo

. Acceptable Macronutrient Distribution Ranges’




3230 il 100 Lujiis |y ()] pauS @ (& a5) )3 dinel Sl 3auwl b (5025) STy 0355 py2 93 -OF
Yo (5 vo (2 Yo (& 0o (wall

w2 3dailin ¢piigy @5y (g} dr ol cpulign IS0 RS A 1 euanlS @83y oS a5y LSy P Kas S

[

72 39290 siud 51 (50l ) 51 @ondS @53 silS 531 Ly spnlS Slipgss ZyS Gl S iz 43 Glalidl .30 3329
A Gl 1) ouiigg 1l eendS 885 i85 Allgiioe B (Sudigy (Lol id

A8 o SaS o 21581 53 ylgdail USS;' 43 9.3jlail e yhad 4yl oylgainal Gn.n)hno*’ﬁg)gbélsu Wpan :)3,3.) S 3O

Lol 1ol D151 G1p (gl S i & (5 )9b 45 1D 3929 (I EanlS 9 g Ot LNl Saope R 4
Ailoo GRalidl et alaj el )d 51 e spandS @ Cablyyd 53 S IAE (yuiligy )

Tl iy a5 9 Jolowo (ldyud jl (65 (i€ @aio SuolaS -OF

Holws (& &oo (I
plie diluwlits (> xS (2
oo 52 58 30 9 gilio B S
0Sao Aglgh 02 Shes s &g ks ol gl
G lay ke el | dive 4 Jlall Gab il o> JasiedS el | (eSy g ady adhd yidy 9 Jolowe (gl pusd
s mb Bl i | 8 JU IS SIS iz G | By s | b oo ylsslo 95 s i s 95 55 ol
5 05 ol BB | Eiie i B> qobyleS Ay Beh Cusud | ok A | s 355 Logae Glgo Sy 3 e e
s > Gl JB5) | sz Jsise S ke o 035 gy 9 § o oy @iy 5 alls gLl pde Lugl
039 UAS 4 SaS | g ol 3l ogleS B aiSes pnlyd puadd 5 ey @ & oy il g (Rl Sl wlagiu
G0 guz laglidl A5 03lakial (5500 (el Sgdigo 038l WlAE &5 55938 ylgic
Rl scuegn el | ol jee sy glohdl g E980e (g O | aiKd gloke | Ipdy jaatl 1S g jeSung sk 9 oo b (sloyd
J9eSyges Seagy (el 20 9 152 on> U IS 3l | polie Ailds | Gilogiu Moy wobgis dbogue glosgd Zp
Seiggad o oo A2 | g doglS g puom g JuSgy plS @y alf Jio
9 099 plbw Jhi ol oogil 13 & &5 b plw JolS Y oS
JUS; Mgdge

33550 63L61 WL &) pyale lgic 41 5 Sodipzo (yeli LI jl 45 {Jolno yuad :ogalay

TABL 50 )15yl 9lBgs slo @S )3 (g3 Slgo (gl 41095 53 (uyd 4iyS IS -00
Jol aolo aw Yo — ¥ mg/day : (g9, (i

Sl )I)h GBS @ Cants lp 93 )I5,b 99> (5L e (&

39 2> ©259)54e Yooo i looo 1 Slgb sl (2

©9w 9 093 ddle dw (glp @S )5 (o WWoo 15 Aco :aunls (3




(e Juuws) LoglBos (glys (glaiss (goasogs
ALY Eooe :jgaS
039 Gl 4 (PGS €0 L €0 (2ub yjg L BMI gl ©ABILS Fooo = Pooo :2ub ()9 s
o 655l VYoo 1o 46Ls| ¢
SHSSLS Yoo = Fooo 3l
£S5 Yoo ipyj9eS
SV ‘s2ub ()
] Giiigy @ilie 1 () 5 eyd Yo (a0li Bam 'O)S, P 09y
i |c)5 ¥ 259 adLal ¥
o8 100 sl
o S0 030
. . ©25 P00 i52mb (i
5ol Ll b golie 4 Gagis <l
0=L oS Ll b 6 ) (G290 P)f\"}’o:o)gaéba'l h3agyS
RS Yoo 1312
o5 WA s
s oy o & Ggi £)5 107 :2ub 09
ER)Z Bpas 4 G 05 152 50 6L (€04
o W als
23 3l D (haolivg 2obw b JaSo jg3 53 yuui ghy | 0 mg/dl inlidl cacl aolg leoo 52) 5L Gab o yiiny b Yeoo IU/day
, ‘ D paelizg
394 (L)l pgw 9 Jol ol aw (395
UL =Aeo — Yooo mg/day Qoo — Yooo Mg/ day C oyaolizg
UL = Aoo— Yooo mg/day Foo mg/day E (yaolizg
)b JoSe 0 5L VYl g s (81 (leisay 138 Jo! aole 4w 10 mg/day
Cawl P9 9 993 aolo aw Po — FO mg/day %
Ik BT @ Cuun il 93 )I3,b 989> (gl Jol 4@lo 4w )3 jg) 53 pueliiglge po)8 S plgicas Mo mg/day )
" ol
aanl P9 9 093 4o dw (b )3 jg) > elizgrsilge po)d 9
Aoo = Yooo Mcg/day
. L awl Slgd
AL aLsld 3929 NTD adsbw )51 0,5 Lo F
mg/day Y®eo =UL Jol 4le duw (gly Voo mg/day
2394 39350 1L S Siwo dislw 3959 &3y90)3 P9 9 093 adlo dw (gl YOoo — Peoo mg/day i
Jol aole dw Foo mg/day
P90 9 093 4olo dw Ace — Yoo mg/day Ry
Y Kol o 13wl
Foo — loce Mg/day SR
(DHA ¢ EPA)

Seawl 53 puly SaolaS GBI )3 Jolowo (clopud 30 -0F
0995 plbyw (> JoyimlS (oS (2 Cangy (@ 955903 Sy (I

S (s pl> 2oy (a )3 diwlind (v & (l

T390 dabuw (522 (Browning) (yas gloged 3iilyd (yingljdl Cacl (y90)90 laS-OA
Resistin (> Irisin (& Adiponectin (o Leptin (wl

\7




w2 o3iljgw (sl Shg b Brite adipocytes 4y suiw (2)2 (@ Jolw J23u3 Cach a5 S0 @y Irisin pb dy (iakigys alide «(ybjyg pKi 5>

S9di0

Tabise pinldl jaiz pgd adlodw 43 (GGl 42 Ui hiae 45)I3)k Bhgs )3 -0%

3993 ©YB9LS Yoo (& 395 33 (6 56LS Yoo (il
39293 659k Bee (> 39 > 6B6LS PFo (2
3biso YiljSl 5LS PFo (niSiluo j9bas iljg) (g5l U 9 Adlodus )3

52 43 3,ls Embryogenesis;s (gaalS (s 535 (g3 dlgo (solal -Fo

D yaelig (> A oaelizg (2 s (@ B6 (yolig (ol

&~

(Co

A0 plovl yge)en ;I Yo 1) ;) y0ud U;gS..K a5 el 53 )3 plas -F1
SolS (2 ATP (o AMP (Wl

AiS(oe Jl28 |y b 530 jiud 5595ul5 Lasiiiuns § cannl (ol (g5l el AMP

Olawd jupY F-jgiSe)s (>

T (50 LS jU59,3a03 Wlgpay cuallad i8] Cucly jgiS 93 EIAS (5Ujgydatdd Wilgyuy Ealdis ,3-FY
+NAD ¢ TgS Juial (o wlgyn 9 ADP (il
195 Jusianl 9 ATP (> pamlS 5 ol (2

Y A0 N "‘D\\
NAND » A %) g [ i
3. sad - ‘ S
= r.:) D :
- " Ty S ) \ <
d v
 Us) !;\,x\
*5 )
N )
| " * pbe
¢J &» o
. /
’ /
b % ) >
a2 O PN -
> <=
¢ B oo
| &
‘ X+ e
; ol HVen) € n ./“ r\\
CEZ. == O e

9394 (50 jIgSalS yuumo 395y 9 diandd a3 Eudlygiaws 5| (GK-RP) jisSgSolS (sanliil (paiigys JUl Cacly yoj SluSys 5l SaalaS jouam-5t

©liwd 15985 (o
©liwsd ) j9359)8 (>

Olawsd £ 5505 (wall

e 7 591508 (2
AS (e ;LuSoSolS cualled @akiis




390 > (Al (yai0yy 4 Juaiie JSib 43 Yol st J513 5 (IV jLsS95Sm) jLSgS9lS (132 6acg 93 (yar) umnl (yaaly 35 598 SiolSion
buwg ;LusSeSelS 4251 39diz0 pudligisw g 9 132> (Mt (SouliiS (ail9ys I jUsSeSS padlgiam 4 ()T S9y9 9 JI5 LinlSl JWsar g
T JUESH S0y by Sl -1 oSy 33,550 o liad -1 joiS0,5 alpwgs puianayst 94 9 9z slga GOP Sjolousd (gloeakile
Jgiumno 39di 50 bl (GASS (slo ol diad 53 oS (olaiil (GK-RP) jLSgSolS (5lane (5aiigys S - A0350 GindlS 1) jLSgSolS anlled ciantd 4
Lilgize LSSl 59y 2 lhwd - T j9iS9)8 (g)len I -jIilp0 p13a ditd 53 Jlajud HuShsaS S 904 Iy jLsSgS9ES GK-RP.oawwl 531 5l
JES! o Gapb ol 51 9 3350 (§)len 09y 1 LS (b 1A asuw SO w395 (w51 JoS ygbas jSIS CuBIE Sbyj il alagay
9 63 A ©lawd 1 jiSg)d )31 jSoIS AL b awl LSSl Symo SIS (Y CUBIE :aoUS 9bdy 33,50 Jgjgiaw 4 diautd I LSSl

39dz0 (o A JI8)u 9 diudd 43 jLSgSlS JUail acly

Capillary
\ o Cytosol Nucleus
) N _ B - . pZ GLUT2

sequesteration Jawgi (jLaSgSelS) IV jLuSeiSe mubis 1 JSu 1 = > Glucose
09y S IV jLsSgSe iuiSen (sealdjl dime ) iy A
e - e e . . . Plasma . seIV ) - > ( He: se IV

45@[&@ l) v )h,}Ss)Sm oSl o m(-‘n::r‘nnv Hexokinase I Hexokinase IV
9 VLS50 did (59)d 4 3¢ YU 1S )> Wlawdl -7 j9iSg)9 ! Regulator

Glucose 6-phosphate protein

S0 ST Jgjgiensm y9)> @ |y ol
Fructose 6-phosphate - ____ ’

0932 51 UuSgSYIS (y3ab 182 53 @y b 1) jSGI5 (A5 Spuan Wlaw 1 j9iTg) 3495 b j9iSgyb Span «lawd T jgiSgyb WSy 35 B> by
A5 (50 a9 Jojgiamw 990 4 9 diundd jl 2 )15 4y of JUH 9 (el

T Cawl 43982 Caxiyd 43 Spy9l Sl 9 Aawnl SIS 3yl (653 (Sopw o < aanl (Ul £ SIS 00351 3guaS Jlod daw Ao (3L -FF
Gl - il - ls (o Gl ol el (Gl
Gl il el (3 Gl ol olS (2

Caanl 5655 053 (gylaw Sl

Gl ©lawd 0 jou) alaw (5i8) Vo g Olawd jeiiy pune b JIod ) 330 &) aulS 9 (lo39) (99590 S ) jBlawsd # 5SgIS @3l SguaS Cale
(92 3L jiiuw

ol 3o el S295 039) (g dlung 4 YoudbS

Ay Ol 4 oglee (509)93l W)g0 4

aanl (s oyl b oy (sasu0)9lhuatd (703l dz0daunl SISV (UL (SopulSgut> il piNle

33)S(50 5yb 2 oy punlyas )3 Ol 3u29nS LS b (L @il

TS (o Jar (635 julgSlS A Jlab @ @) SaelsS -50

Y- UaS9iS9,890mwd (yadd e (& JUlawd uny £ 9 ¥ j9iS9)s (b )lge (Al
AMP ahw (ials (> 0SSB9 @ palgusl o Lol (2

9SS S22 = Oldwd s 7 9 ¥ j9iS9)5 Ao (il =jlawd uwr £ 9 ¥ j9iS9)8 (A jlen

TS (50 03wl GDP jl 535 (gl cdl 51 SaolaS 5 5LaS9.5 iliawSgw -7¢
alae (3 2o (2 als (o G2 (@

3950 (30l 42 4 a0 Loy 0und Olaud-5-359LS Jlgo o) Jgul 5> -FV

sl gailislh ol (o S59ilSgs jian (yiljél (Ll
SIS dlab Ginljdl (5 ATP 355 Liliél (2




39850 p3gtaa] BasuShy yly )3 RBC (oo (g sl @3V 995U9l5 (sl (sl NADPH

©lawdgio j9;S0 yaumo b (PPP) lawd j9iiy yauno

12230 plasl g Jas 93 Lol Camnss ATP 345 o Ba S 3550 planil Jojgis )3 yauuno ol -uml j9IS pundgalio (gl (558 o) S

IS0 Jas jiiaw 9 sml (o iSly 5> )9y 63103 plgic 4y a5 (9510mS1 j ) NADPH (gloajiTos s4gs (Wl

@3l g (M (g 3bgyinl (09019 9 JgyiunlS jitwgs (¥ jo8 glosalS slié Jaa= (glys 9435915 (53,5 Li=1 (1 :NADPH (gloogyis S35
Lo 3388 Liang)y jiiwgy (P alize oy 9 o2

(95l 16 ) SS9 (sl apmol 9 Lo31593lSg5 JuSibs (gl jomy e 4izyS 0 (gl jiiaw (&

§35s5 (50 )90 yauno EIS §2,b 51 (yaolizg (pl 8IS jiiaw llgas )3 C (paolizg 3lgs -FA
75995985 (3 95 (2 S99l sawl (& ©lawd joiiy (I

T94D (505 8313 3B ElAS W0 4y Caguwd Jazxi pae B ;Y901 03531 3guaS 53-F4
B (> joiSYE (2 Jomgm (& j9359)8 ()

294 (50 j9iS9)8 ()l JeaoS pac el B gl )3 jaiis

Tl 135 jManS93)S lgyuy @351 23S Jlwd-Ye

ADP (> TgS' Josianl (a ATP (o Slylamwgial (wall
" Glucose
4
GLYCOLYSIS r GLUCONEOGEMNESIS
i Fructose 6-phosphate |
. (=) F-2,6-BP
nase =) Aamp
(¥) Citrate
H* -(_-_..‘: .“\
3 Fructose 1,6-bisphosphate \|
] ; i
Several steps
r
__— Phosphoenalpyruvate
yd : g (=) ADP
o~
F-1,6-BP ( /

I '?'P:..-. \ Oxaloacetate
Alanine (—) \
N ‘,\

-
T Tuvate .
. P! () Acetyl CoA

(=) ADP

TS (0 Joe jluS Wlgyus 835 Jlad ylgic 4 Saolas -VI




RELIE oV (2 ATP (o Olawd Guy £ 91 jgiS9)d (W
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Activity in
Fasting
Carbohydrate and
Feeding Diabetes Inducer Repressor Activator Inhibitor

Glycogenolysis, glycolysis, and pyruvate oxidation

Glycogen synthase T 4l Insulin, Glucagon
glucose-6-phosphate

Hexckinase Glucose-6-

phosphate

Glucokinase i 4l Insulin Glucagon

Phosphofructokinase-1 i 4 Insulin Glucagon 5" AMP fructose- Citrate, ATP,
6-phosphate, glucagon
fructose

2,6-bisphosphate, P,

Pyruvate kinase ) 4l Insulin, fructose Glucagon Fructose ATP, alanine,
1,6-bisphosphate, glucagon,
insulin norepinephrine
Pyruvate dehydrogenase T 1 CoA, NAD", insulin, Acetyl-CoA, NADH,
ADP, pyruvate ATP (fatty acids,

ketone bodies)
Gluconeogenesis

Pyruvate carboxylase {l ) Glucocorticoids, Insulin Acetyl-CoA ADP
glucagon,
epinephrine

Phosphoenolpyruvate ) T Glucocorticoids, Insulin Glucagon
carboxykinase glucagon,
epinephrine

Glucose-6-phosphatase L ) Glucocorticoids, Insulin
glucagon,
epinephrine
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In 2019, air pollution was considered by WHO as the greatest environmental risk to health.
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Microscopic pollutants in the air can penetrate respiratory and circulatory systems, damaging the lungs,

heart and brain, killing 7 million people prematurely every year from diseases such as cancer, stroke, heart
and lung disease.
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Microscopic pollutants in the air can penetrate respiratory and circulatory systems, damaging the lungs,

heart and brain, killing 7 million people prematurely every year from diseases such as cancer, stroke, heart
and lung disease.
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Between 2030 and 2050, climate change is expected to cause 250,000 additional deaths per year, due to
malnutrition, malaria, diarrhea and heat stress.
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Between 2030 and 2050, climate change is expected to cause 250,000 additional deaths per year, due to
malnutrition, malaria, diarrhea and heat stress.
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The proportion of calories from fat varies from 10 percent in poor communities to 40 percent or more in rich
communities
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In addition to providing energy, fats have several other functions in the body.
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In the diet, fats cause food to remain longer in the stomach, thus increasing the feeling of fullness for some
time after a meal is eaten.
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Fatty deposits in the body have an insulating and protective value.
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When rats are fed a fat-free diet, their growth eventually ceases, their skin becomes inflamed and scaly, and
their reproductive systems are damaged.
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When rats are fed a fat-free diet, their growth eventually ceases, their skin becomes inflamed and scaly, and

their reproductive systems are damaged. Two fatty acids, linoleic and arachidonic acids prevent these
abnormalities and hence are called essential fatty acids
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